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Abstract. Six cultivars of gillyflower, previously tested for their plant  homogeneity of the distinctive characters 
(flower color, height of plant, earliness etc. ) were used in 2003 in a cyclic crossing system with V1 as tester 
parent. There resulted ten hybrid combinations (direct and reciprocal) each of them containing 40-150 hybrid 
plants. The F1 hybrids were tested for their main quantitative characters of interest in the phenotypic expression 
of ornamental value, in 2004-2006. Heritability, both in wide (H) and narrow (h2) sense, was computed for seven 
quantitative characters by means of ANOVA method (for H) and regression of  F1 hybrids to mean of parents. 
There have been found quite a few quantitative traits (plant height, number of simple flowers/inflorescence, 
number of composite flowers/inflorescence, the beginning of blooming, persistence of flowering) in which high 
values of wide sense heritability (H) were accompanied by medium values of narrow sense heritability (h2). It is 
quite reasonable to expect a high efficiency of phenotypic selection for such traits since additive effects seem to 
play a major role in their inheritance. 
 
INTRODUCTION 
 
As a decorative plant, Matthiola or gillyflower has been highly appreciated even since 
the middle ages, together with roses and lilies (PREDA, 1979).  
According to ŞELARU (1998), the gillyflower is an irreplaceable plant in the gardens of those 
that love the perfume. If its succeeds to charm the watcher through its colors and its beauty, it 
is also said that it can do it through its ineffable perfume. During the day, the perfume of the 
gillyflower is subtle, but at sunset its perfume becomes magic. 
In our country, although the plant has been known and grown  for a long period of 
time  (BORZA, 1960; MARCUS, 1958) there have not been started any specific breeding 
programs, most of  gillyflowers that are being cultivars created abroad (MILIłIU and 
AILINCĂI, 1967; ZAHARIA, 1994; BUCZACKI’S, 1998)  which belong especially to 
Matthiola incana species. 
The aim of this work is to establish the heritability of several quantitative characters of 
ornamental interest in Matthiola incana and the value of these indices in the breeding 
programs of this species. 
 
MATERIAL AND METHOD 
 
Based on three years of testing several species and  varieties of gillyflower, in a minicollection 
located in  “Iuliu HaŃieganu” Sports Park of Babes-Bolyai University of Cluj-Napoca, there 
were chosen six cultivars as future parental forms for crosses meant to analyze the  genetic 
determinism of the main quantitative characters of interest in the breeding programs of this 
genus. The selection of these cultivars was motivated by the fact that there were obvious 
phenotypic differences as far as  their quantitative characters were concerned. These cultivars 
were: 
- V1 (Matthiola incana with white-yellowish flowers); 
- V2 (Matthiola incana with purple flowers); 
- V3 (Matthiola incana with light-mauve flowers); 
- V4 (Matthiola incana with dark-purple flowers); 
- V5 (Matthiola incana with pink-purple flowers); 
- V6 (Matthiola incana with pink flowers). 
The fact that in the three years of a previous study in collection these cultivars had 
kept their distinctive characters (flower color, height of plant, earlyness etc.) unchanged 
proved that they had reached  a rather high level of homozygosity, an absolutely normal 
behavior for self-pollinated plants, to which the gillyflower belongs. 
Another biological material category was represented by the F1 hybrids resulted from 
the cyclic crosses between V1, used as tester, and the other five nominated varieties used as 
parental genitors (both ♀and ♂). There resulted ten direct and reciprocal combinations, each 
combination being represented by 40-150 F1 hybrid plants. These F1 populations were 
possible to obtain since the mean  number of seeds/siliqua, in gillyflower, is rather high 
(14.2), thus to obtain a relatively large number of hybrid seeds it was needed a small number 
of hybrid siliquas. 
The F1 hybrids were planted in plots of 3 m2 , with 40-150 plants/plot. The 
observations and determinations considered the same characters as those analyzed in the 
paternal cultivars, as follows: 
 - height of plants (cm); 
 - number of inflorescence/plant;
 
 - number of flowers in inflorescence;
 
 - diameter of flowers (cm);
 
 - siliqua length (cm);
 
 - beginning of flowering (in days, from 01.06);
 
 - persistence of flowering (in days).
 
 The obtained results were processed by means of  analysis of variance applied to the 
series of experiments (ARDELEAN et al., 2002) for two different experiments: 
 - an eight variant experiment, for the characters of plants with simple flowers; 
 - a seven variant experiment, for the characters of plants with composite flowers. 
The resulted data from F1 hybrids and parental cultivars have allowed the computation 
of heritability coefficients both in wide sense (H) and in narrow sense (h2) for the studied 
characters. The computation implied ANOVA method applied to the series of experiments 
(for H) and the regression of mean of the F1 hybrids toward the parental mean (bxy), assuming 
that h2 = b(xy). (ARDELEAN et al., 2005). 
 
RESULTS AND DISCUSSIONS  
 
The magnitude of heritability coefficients of the quantitative characters (in  wide sense 
and in narrow sense) is a fundamental element in adopting the breeding strategies for any 
ornamental species (ARDELEAN, 1986; ARDELEAN et al., 1999; SAVATTI et al., 2004; 
ARDELEAN, 2005). This is valid for gillyflower too, in which there are many quantitative 
characters to influence directly or indirectly the decorative value of this plant. 
For  necessities of the breeding works, the heritability coefficients are presented both 
in wide and in  narrow sense, for the seven quantitative studied characters (table 1). 
 Table 1 
Heritability coefficients for quantitative characters in 10 F1 combinations of gillyflowers  
                         
Heritability coefficients in  wide 
sense  (H) 
Heritability coefficients in  
narrow sense (h2) 
 
 
Character Plants with 
simple 
flowers 
Plants with 
composite 
flowers 
Plants with 
simple flowers 
Plants with 
composite 
flowers 
Hight of plant with simple flowers (cm) 0,66 - 0,48 - 
No. of inflorescences with simple flowers 0,74 - 0,36 - 
No. of simple flowers/inflorescence 0,58 - 0,18 - 
Diameter of simle flowers (cm) 0,55 - 0,42 - 
Length of siliqua (cm) 0,36 - 0,29 - 
Hight of plant with composite flowers (cm) 
- 0,78 - 0,30 
No. of inflorescences with composite flowers 
- 0,82 - 0,46 
No. of composite flowers/inflorescence 
- 0,66 - 0,24 
Diameter of composite flowers (cm) 
- 0,53 - 0,11 
Beginning of flowering (from.01.06) 
- 0,78 0,53 0,50 
Persistence of flowering (days) 
- 0,86 0,34 0,30 
 
Data in table 1 show that at gillyflowers, both with simple and with composite 
flowers, the value of heritability coefficient in  wide sense was small to medium,  being 
comprised between 0.18-0.53 in plants with simple flowers and 0.11-0.50 in plants with 
composite flowers. It can be observed that, for the quantitative characters under study, the 
heritability coefficients in wide sense are very alike in the two types of gillyflower, but 
always smaller than the heritability coefficients in narrow sense. 
These relatively high values of  heritability coefficients in  narrow sense suggest the 
fact that, at least for some characters (height of plants, number of inflorescence/plant, number 
of flowers in inflorescence, beginning of  flowering) the chances of an efficient phenotypic 
selection, for/against the respective characters are high and very high, due to the fact that the 
additive effects of the polygenes are significantly involved in the inheritance of such 
characters. Only in two characters (number of simple flowers in inflorescence and  diameter 
of the composite flower) the heritability coefficients in  narrow sense have small and very 
small values, suggesting strong influences of the environment on these characters, on one 
hand, and on the other hand, the probable implication in the inheritance of the respective 
characters of epistatic effects of polygenes and, very possible, of  maternal effects. 
It is worth noticing the fact that, in the diameter of simple flowers, the heritability in  
narrow sense is very high, thing that it isn’t confirmed in the case of heritability of the 
diameter of composite flowers. Such a result can not be considered as discordant since  it is 
expectable for the diameter of  composite flowers to have a genetic determinism more 
complex than that of simple flowers.  
 
CONCLUSIONS AND RECOMMENDATIONS 
 
1. The high values of heritability coefficients in wide sense were often accompanied, 
in many characters (height of plant, number of simple flowers in inflorescence, number of 
composite flowers in inflorescence, beginning of flowering, persistence of  flowering) by 
medium or even high values of heritability coefficients in narrow sense. 
2. It is expectable, that in characters like the ones mentioned above, the efficiency of 
the phenotypic selection to be high or very high, since the additive effects have the largest 
share in the inheritance of  respective characters. 
3. In case of some characters such as: diameter of composite flowers, number of 
simple flowers in inflorescence, number of composite flowers in inflorescence, the heritability 
coefficients in narrow sense show small and very small values, suggesting strong influences 
of the environment, on one hand, and on the other hand, the possible implication of the 
epistatic and maternal effects in the phenotypic expression of these characters. 
4. For diameter of simple flower the heritability in  narrow sense is very high, while in 
the case of composite flowers diameter it is very small, but this is not unusual since it is very 
possible that the composite flowers diameter has a genetic determinism more complex than 
that  of the simple flowers. 
 
BIBLIOGRAPHY 
 
1. Ardelean, M., 1986, Ameliorarea plantelor horticole şi tehnica  experimentală, Tipo Agronomia,  Cluj-
Napoca. 
2. Ardelean, M., 1994, Ameliorarea plantelor horticole,  Îndrumător de lucrări practice, Partea I, Tipo   
Agronomia, Cluj-Napoca.  
3. Ardelean, M.,  R. Sestraş, Mirela Cordea, 2002, Tehnică  experimentală horticolă, Ed.    AcademicPres, 
Cluj-Napoca.                                                                                                                                                                                                                                                                                                                                      
4. Ardelean, M.,  R. Sestraş, 1999, Ameliorarea plantelor horticole, Ed. Osama, Cluj-Napoca. 
5. Ardelean, M.,  R. Sestraş, Mirela  Cordea, 2005, Tehnică experimentală horticolă, Ed. AcademicPres, Cluj-
Napoca. 
6. Borza, A., 1960, Florile din grădina mea, Ed. ŞtiinŃifică, Bucureşti. 
7. Buczacki’s, S., 1998, Plant dictionary, Ed. Hamlyn. 
8. Marcus, R., 1958, Parcuri şi grădini în România, Ed. Tehnică, Bucureşti. 
9. MiliŃiu, A. And  N. Ailincăi, 1967, Floricultura, Ed. Did. şi Ped., Bucureşti. 
10.  Preda, M., 1979, Floricultura, Ed. Ceres, Bucureşti. 
11. Savatti, M., G. Nedelea, M. Ardelean, 2004, Tratat de ameliorarea plantelor,  
        Ed. Marineasa, Timişoara. 
12.   Şelaru, E., 1998, Flori cultivate în grădină, Ed. Grand, Bucureşti. 
13.   Zaharia, D., 1994, Floricultura , Curs, Tipo Agronomia, Cluj-Napoca. 
 
